Application of Personality Theories for the Design and Development of Cross-cultural Decision-making Tools  by Prue, Brian et al.
2351-9789 © 2015 Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of AHFE Conference
doi: 10.1016/j.promfg.2015.07.963 
 Procedia Manufacturing  3 ( 2015 )  4006 – 4013 
Available online at www.sciencedirect.com 
ScienceDirect
6th International Conference on Applied Human Factors and Ergonomics (AHFE 2015) and the 
Affiliated Conferences, AHFE 2015
Application of personality theories for the design and development 
of cross-cultural decision-making tools
Brian Prue*, Lauren D. Stern, Patrick Hurley, Geoffrey Catto, David Young, 
Jonathan Pfautz
Charles River Analytics, Inc. 625 Mt. Auburn Street
Abstract
The marketing domain requires the application of techniques from an array of disciplines (e.g., psychology, sociology, statistics) 
to understand information’s impact on target market segment behavior in diverse socio-cultural conditions. Fundamentally, 
marketing operations require personnel to be social scientists, regional experts, and persuasive brand advocates and may operate 
in unfamiliar cultural environments with limited resources and rapid production times. These factors all contribute to the 
difficulties marketeers face with efficiently and effectively transposing themselves into a target market segment’s mental state to 
understand their motivations and behavioral rationales—two characteristics which must be thoroughly explored to elicit long-
term behavior change. To support increased cross-cultural competence among marketeers, we identified effective applications of 
personality psychology in the marketing domain and reviewed these methods to design a persuasive appeal support tool (PAST) 
based on analysis of the Five Factor Model (FFM) and other personality trait theories. PAST enables analysis of target market 
segments (TMSs) with regard to cultural impacts on their decision making based on social science theories of personality across 
cultures. We focused on informing audience-specific messaging using the FFM’s generalizability across varying cultures, 
including rural, non-Western societies where the components of the Big Five traits are still applicable in slightly different 
mappings. Identifying these mappings enables users to relate a culture’s FFM traits to their own, increasing marketeer empathy 
for, and understanding of, potential decision similarities and differences across a variety of cultural environments. This paper 
describes our approach leveraging social science theories of personality and differences in decision making across cultures to 
design and develop a tool to increase personnel’s cross-cultural competence when developing messages that inform and influence 
target market segment decision making. 
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1. Introduction
The marketing domain requires personnel to generate and disseminate messages that targetnuanced market 
segmentsacross geographic regions.Target market segments (TMS)areoften small, homogenous subsets of culture 
that, while influenced by larger cultural norms similar to the way culture influences individuals, havetheir own
unique characterization (e.g., single professional men in their 20s living in large cities).Maximizing efficiency and 
ensuring message development and dissemination strategies areTMS-appropriate requires personnel proficient in a 
number of techniques from an array of disciplines (e.g., psychology, sociology, anthropology, statistics).Marketeers
are challenged to understand market segment mental states, motivations, and behavior rationales in cross-cultural 
environments; a task necessary for efficientlyidentifying which values affect the target market segment’s behavior in
which ways to determine message and dissemination strategies to maximize message resonance and purchasing 
behavior. Compounding the challenge, marketeers are required to complete these accurate, rigorous analyses of 
target market segments while overcoming the myriad biases (e.g., the marketeer’sown beliefs, values, expectations) 
associated with attempting to understand and explain an unfamiliar culture’s behavioral 
rationale.Therefore,marketeers must be sensitive enough to the possibility of culturalbias to proactively minimize its 
impact on observations and resulting analyses without becoming overly fixated and creating new observational 
selection biases—a task especially difficult if the marketeer has only limited knowledge of cross-cultural analysis 
best practices [1].
Marketeers are further challenged to complete thesemarket segment analyses and determine messaging 
approaches based primarily on behavioral observation. While personnel may have opportunities to interact with 
members of the target market segment (e.g., in focus groups, in the field interviews), these interactions can at best 
only provide partial insight(e.g., answers without clarifying relevant contextbecause it seems unnecessary to the 
interviewee),and at worst provide biased information (e.g., providing answers the target market segment thinks the 
interviewer wants to hear); this only serves to increasethe likelihood of a biased final analysis.Literature from 
relevant disciplines can provide some guidance on how to best interpret a target market segment’s mental state and 
broader interests based on such observations, but these recommendations often assume a robust knowledge of 
experimental techniques and theories to explain study findings of mental state, behavior, and message resonance that 
are standard in the relevant field; an understanding that marketeersoften lack.
Limited exposure to this primarily academic knowledge base also results in challengesas marketeers seek to 
separate general cultural expectations from actual motivations of a specific target market segment (i.e., a target 
market segment’s behavioral rationales are not always the same as those of its larger cultural community). Instead, 
each target market segmenttends to have its own unique “personality” that influences thatgroup’s behavior and 
interactions with outside messages.This diversification between segments of a culture suggests that existing 
practices for analyzing cross-cultural observations could be greatly enhanced by integration with psychological 
theories of personality (e.g., Five Factor Model [2], Zuckerman-Kuhlman Personality Questionnaire [3])—theories 
which strive to explain differences between individuals’ behavior through sets of universal (i.e., culturally agnostic) 
factors. Each theory of personality provides a basic framework made up of personality factors that provide a 
standardized structure for assessing an individual’s mental state. As target market segmentsare unique groupsthat 
interact within the social norms of their surrounding culture, effective support for anticipatingmarketing message 
impacts within a target market segment must go beyond broad culture-based methods to include best practices for 
assessing these individual states.As such, marketeers would benefit from means to rapidly increase their cultural 
understanding of particular target market segments while retaining insight into the impact of culture on their 
cognition and behavior. Personality theories have also been used by researchers to understand why certain 
messaging strategies are more successful in certain audience populations by mapping specific personality types to 
the message tactics that resonate best for each type. Strategizing the best messaging strategy to reach a target market 
segment is challenging, and marketeers would benefit from the insights on when to use which message already 
available in personality theory literature. By incorporating personality frameworks into TMS analysis, marketeers 
would also be able to leverage personality-to-message-impact mappings to more effectively anticipateTMS 
responses.To support such increased cross-cultural competence among marketeers, we identified effective 
applications of personality psychology in the marketing domain and reviewed these methods to design a Persuasive 
Appeal Support Tool (PAST) based on analysis of the Five Factor Model (FFM) and other personality trait theories.
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2. Models of personality and culture
Marketeers must transpose themselves into the mental state of the TMS they are studying to understand TMS 
behavior, often only relying on informal observations of TMS behavior, ad hocanalysis of the cultural artifacts, and 
existing media to do so. A standardized system for understanding TMSs would improve the rigor and effectiveness 
of such studies, especially if it could leverage extant academic knowledge of human personality and behavior. While 
developed for the study of individuals, personality factors from existing frameworks have been used to describe 
group behavior as an average of the individuals (e.g., [4], [5], [6]); in homogenous groups with overlapping 
characteristics, such as TMSs, use of personality methodology is fitting as it provides a vetted, standardized system 
for use in varied environments.
The most widely adopted framework to evaluate personality is the Five Factor Model (FFM), which divides 
personality into five “abstract basic tendencies” that are universal across all people [2]. According to the model, the 
five factors (i.e., Extraversion, Agreeableness, Conscientiousness, Neuroticism, and Openness to Experience) are 
present universally, but individuals will have different taxonomies (e.g., one person may have a high Neuroticism 
score with respect to the other factors) that influence their behavior (e.g., a high level of Neuroticism has been tied 
to feeling lonely and insecure, correlatingto the use of Facebook for socializing [7]). To support its set of universal 
traits, the FFM has been tested in cross-cultural applications across Western and non-Western cultures including 
European nations [8], forager-farmers in the Bolivian Amazon [9], and ex-patriot populations, who are influenced 
by their birth and current home cultures [10]. The FFM was found applicable across cultures for at least three of the 
five factors (Extraversion, Agreeableness, and Conscientiousness) throughout these studies, although there was a 
greater burden on the researchersto interpret these corollaries in more drastically different cultures (e.g., forager-
farmers in the Bolivian Amazon [9].The FFM has also been successfully applied in observer-based studies, 
supporting its application in marketing campaigns where target market segment analysis must be completed solely 
using observations of the target segment’s behavior. Meta-analysis of observer report studies using the FFM even 
demonstrated improved validity for anticipation of behaviors, indicating that not only is observer reporting a viable 
method, but it also is preferable when explicitly interested in predicting a target’s actions [11]. In real world 
applications, the FFM has the potential to serve as a standardized framework to understand target market segment
mental states in observation-based, cross-cultural settings, with the potential to improve validity of results.
While the FFM has been widely vetted across the scientific community and its application in cross-cultural 
contexts has been studied, it does have two drawbacks that prevent it from serving as the sole support framework for 
personality-based target market segment analysis. First, its broad structure means that some behaviors (especially 
pro- and anti-social behaviors) are hard to ascribe to a particular factor when attribution is performed by a sole
observer, making it difficult for marketeers unfamiliar with cross-factor contribution nuances to accurately attribute 
target market segment behavior. Second, the FFM relies heavily on researcher interpretation and experience for 
application in some cultures (i.e., primarily non-Western cultures). As these cultures are of increasing interest to 
operational marketing campaigns, to maximize accuracy and minimize biased analyst interpretationfor thesetarget 
market segment analyses, the FFM foundation should be supplemented with personality models tailored to increase 
usability in non-Western cultures. 
The HEXACO model of personality is a more recent alternative to the Five Factor Model, developed from self-
reports of personality traits in several different languages to maximize its cross-cultural applicability [12]. It is 
composed of six factors (Honesty-Humility, Emotionality, Extraversion, Agreeableness, Conscientiousness, and 
Openness). The addition of Emotionality and Humility-Honesty refine the classification of emotional behaviors 
further than the FFM, including more defined behaviors that determine personality type. Most importantly for its use 
in cross-cultural observation, the Honesty-Humility factor addresses cooperative behaviors (e.g., modesty, sincerity, 
greed), which are likely to play a larger role in collectivist cultures than individualist (i.e., Western) ones. As no
equivalent pro-social behaviour indicator is measured in the FFM, its inclusion in the HEXACO framework is 
important to support robust understanding of target market segments from more communal societies.Like the FFM, 
the HEXACO model can also be used in observation-based studies with accurate results, therefore ensuring 
reliability in observation-only operational environments [13]. While it supplements the FMM with additional 
support for analyzing non-Western cultures, the HEXACO model is built onto the FFM, and retains the FFM’s 
imprecise behavior-to-factor attribution structure discussed above. To include a more defined structure for assigning 
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behaviors to model factors,applying the Zuckerman-Kuhlman Personality Questionnaire (ZKPQ; sometimes called 
the Alternative Five Factor Model)enables marketeers to efficiently tie personality factors directly to observable 
behaviors. The ZKPQ was developed at the same time as the FFM, but based on a different approach: from reviews 
of psychobiological literature, with five factors derived from behaviors comparable to similar behaviors in other 
species. The ZKPQ does not use any of the same factors as the FFM, and instead provides specific traits 
(Sociability, Activity, Aggression-Hostility, Neuroticism-Anxiety, Impulsive Sensation Seeking) related to how the 
subject interacts with the outside world [3]. While the ZKPQ is not as widely known as the FFM in the United 
States, it is frequently used in personality research in other, non-Western nations. In translated versions, the ZKPQ 
has been used to examine varied populations, from healthy adults across Europe [14]to incarcerated Malaysian 
males [15]. This behavior-based framework is particularly beneficial to marketeers who must define a target market 
segment’s personality based entirely on observations of behavior, and who need support to interpret those observed
behaviors as indicators of mental state to efficiently generate persuasive messages.
Table 1. The three models of personality leveraged for the Persuasive Appeal Support Tool.
Personality Model Factors Contributions to persuasive message creation
Five Factor Model Neuroticism
Extraversion
Openness
Agreeableness
Conscientiousness 
Most widely-vetted, oldest model
Used reliably in a range of populations and environments
Universal factors can be used across cultures
Provides foundation for other models
Viable in observation-only environments
HEXACO Emotionality
Extraversion
Openness
Agreeableness
Conscientiousness
Honesty-Humility
Broadensfactor pool
Adds considerations more applicable in Collectivist cultures
Used frequently when examining small groups
ZKPQ (Alternative Five Factor Model) Sociability
Activity 
Aggression-Hostility
Neuroticism-Anxiety
Impulsive Sensation Seeking
Builds from FFM with different, more specific definitions
Questionnaires used extensively in cross-cultural scenarios
More focused on interpersonal interactions
In addition to leveraging personality models to support observation-based cross-cultural target market segment
analysis, marketeersrequire assistancelimitingimpacts from their personal cultural experiences, minimizing incorrect 
assumptions about the target market segment’s own motivations for their current behavior, and what persuasive 
techniques would maximize message effect. To mitigate these potential biases while analyzing market segments, 
marketeersmust anticipate problematic cultural differences by identifying the underlyinginfluences that differ, or are 
likely to differ, from their personal assumptions. This early identification of potential sources of bias can help 
marketeers recognize when they are imposing personal interpretation onto target market segment interactions or 
observed behaviors; once marketeers have recognized they are making assumptions it is possible to try to be more 
objective.The ability to correctly identify and mitigate the impacts of these cultural differences typically correlates 
with experience, improving for many marketeers as their participation in campaigns increases and they learn from 
past encounters. Unfortunately, learning to identify cultural differences, and the relationships between type of 
difference and resultant impact, is neither a quick nor overly efficient method for mitigating cultural bias. A 
particularly effective method for rapidly identifying cultural differences, however, is to apply the same philosophy 
as that used in the personality models described above: categorization using a standardized framework. For example, 
one such widely adopted framework for cultures is Hofstede’s six-dimension model of culture, which divides 
cultures into six universal dimensions [16]. Hofstede’s dimensions are not the sole or best model (e.g., [17]), but use 
of Hofstede’s model in previous marketing research demonstrates the applicability of cultural dimensions to the 
current work [18]. Identifying the particular dimensions that differ between the target market segment’s culture and 
the native culture of the analyst allows marketeers to pre-emptively identify differing values that could make them 
more likely to misinterpret actions during target market segment analysis, and focus bias mitigation efforts in those 
4010   Brian Prue et al. /  Procedia Manufacturing  3 ( 2015 )  4006 – 4013 
areas. Thisachieves a more culturally-accurate, unbiased application of individual difference-based personality 
frameworks for target market segment analysis.
3. Applications of personality models for persuasion
Marketeers are required to not only robustly understand their market segment’s behavior and mental state, but 
also expertly anticipate the messages and dissemination techniques that will have the greatest impact on their target 
market segment. Both of these tasks require different types of mastery, a challenge compounded by a need to 
mitigate cultural biasesas marketeers operate cross-culturally. Research on personality and persuasion demonstrates 
that finding patterns in the personality types of market segments who respond to a particular message provides 
insight on the best avenues of approach for other markets with similar personality profiles [19]. Marketeers require 
support to leverage the available personality-based persuasion literature to support creating culturally-sensitive, 
unbiased market segment analyses. Enhancing these targeted market segment analyses willbetter inform decisions 
about when and how to approach cross-culturalmarket segments in unfamiliar operation environments. More 
specifically, marketeers need support mapping their analysis to vetted personality-specific messaging strategies that 
fit the operational environment, without requiring personnel to be adept in the relevant academic literature, to 
generate more effective messages tailored to their target market segment.
Marketing best practices already include a gamutof advertising methods (e.g., telemarketing, social media 
engagement,web popups); however, research has demonstrated the selection of these methods can be enhanced 
when consideration of pertinent cultural and personality influences is given. For example, best practices 
dictatemarketeersshould categorize their messages by appeal type during argument generation. Personality literature 
demonstrates that successful appeal resonance is tied to the personality profile of the target market segment.For 
example: “self-interest,” which strives to persuade the target market segment that accomplishing a specific action 
would be in their best interest, is most effective on subjects with high levels of conscientiousness and extraversion;
while “threat,” which uses threats to convince a market segment to adopt a behavior, was only successful in subjects 
with high levels of neuroticism [20]. Similarly, different emotional appealsalso resonate more or less successfully 
across the various personality types. In operational environments, it is common for marketeers to be more favorably 
biased toward classic emotional appeals (e.g., fear, peerpressure), because they are familiar; assistance mapping 
appeal success to personality can help more novice marketeersavoid the pitfalls of familiarity biases in situations 
where those common techniques may be less effective, or even detrimental (e.g., [21]). Providing a basic taxonomy 
mapping personality factors to appeal types supports mitigating bias during message technique selectionacross the 
range ofmarketeermessage construction expertise.
In addition to mapping personality factors to message appeals, consideration of the target marker’s personality 
also serves to guide narrative construction towards maximum message acceptance and resonance. With the current 
increase in internet-focused marketing targeting Western cultures, recent research hasfocused on messages delivered 
over social media, demonstrating that personality can influence everything from reception of various narrative 
structures (e.g., story posts versus direct ads on Facebook, [22]) to trust of messages on certain media platforms 
(e.g., [23], [24]). While this literature can be leveraged to inform message construction for other media types (e.g., 
using story posts to reach extroverts via advertising space in newspapers or magazines), making those connections 
between studies conducted in cultures rich in social mediaand those only with access to lower-tech media requires 
mastery of methodologies that many marketeers lack. Support for marketeersneeds to create this bridge, providing 
the basic mapping (e.g., extroverts respond well to story narratives) without requiring personal knowledge of the 
research corpus’ results. Further, marketeersrequire support to identify the most appropriate and effective 
dissemination strategies for their messages given their target market segment’s culturalcontext. Research on the 
importance of message dissemination strategydemonstrates that TMS response is driven by their cultural 
background and personality type [25], [26]. Enabling marketeers to explore market segments based on their 
personality profiles means that this corpus of academic research can be leveraged as guidance to maximize 
resonance as marketeers plan message formats and schedule disseminations. For example, customers with high 
levels of openness were less receptive to face-to-face customer service experiences; thus,market segments with low 
levels of openness should be approached via more passive media types (e.g., posters, radio) rather than face-to-face 
engagements [26]. This type of market personality to persuasion technique pairing enables marketeers to reach their 
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target market segment with culturally-sensitive, market-tailored methods that maximize message impact with the 
targeted segment.
4. Persuasive Appeal Support Tool (PAST)
To embody the research above and support rapid, valid understanding of target market segments, we designed the 
Persuasive Appeal Support Tool (PAST).PAST leverages best practices for personality analysis,combing the Five 
Factor Model and supplemental personality theories to support observation-based cross-cultural analysis while 
mitigating potential biases caused by gaps in cultural understanding. The resulting audience personality 
profilesprovide guidance augmenting persuasive appeal during message construction, aligning techniques (e.g., 
appeals, structure, platform) to the nuances of the targeted market segmentto maximize messageresonance.
Marketing best practices lay out a structure for market analysis that includes an extensive breakdown of the 
information environment (e.g., cultural norms, outside influences) surrounding the target market segment,while 
including details about its behavior and motivations. PAST leverages this existing process to guide marketeers
through development of a personality profile for their target market segment. First, during extrapolation of the 
market segment’s mental state, marketeers can tag each observed behavior or sentiment (e.g., behavioral facets, 
motivations) with factors corresponding to the personality model deriving from the FFM supplemented by the 
HEXACO and ZKPQ frameworks (i.e., Neuroticism, Agreeableness, Conscientiousness, Extraversion, Aggression-
Hostility, Humility-Honesty). These six factors enable marketeers to classify market segment behaviors using a 
standardized personality-based framework without requiring marketeers to learn a new process or become experts in 
personality modeling. Once marketeers have generated a set of behaviors and motivations with or without 
personality factor tags, they can choose to enter a helper to further refine the target market segment personality 
profile. Enhancing existing processes with this tagging process while simultaneously providing the PAST helper as a 
complimentary step to the existing process supports both expert and novice users based on their own level of 
experience—expert personnel who are familiar with the personality factors and how they map to observed behaviors 
can tag as they complete their analysis without necessarily needing to “step back” and review their work using the 
helper, while novice users who are less familiar can choose to explicitly use the helper and receive more direct 
guidance on their behavior categorizations. The Personality Assessment Helper provides guidance based on outside 
influences from the information environment (e.g., cultural norms) that may affect aspects of the target market 
segment’s personality and the tags entered during behavior and motivation generation steps to highlight gaps in the
Fig. 1.PAST within the marketing domain.
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personality framework (e.g., no behaviors have been tagged as Extraversion). With this knowledge,marketeers can 
ensure their set of observed behavior-interpretation mappings is complete and accurate forthe observed target market 
segment. The Personality Assessment Helper displays basic definitions for each factor in the personality model,
along with each factor’s current weight in the overall personality profile for the selectedmarket segment.This model 
transparency enables marketeers to better identifyany additional information necessaryto generatea robust set of 
behaviors and motivations, as well as make adjustments to the personality profile if the assigned factor weights do 
not align with observations.For novice users who plan on only tagging behaviors using the helper, this additional 
information also guides categorization of the observed behaviors in a more robust, personality profile-focused space.
Finally, aMarket SegmentPersonality Assessment is generated based on all behaviors and motivations entered by 
marketeers, andis referenced during message creation to suggest persuasive appeals and messaging techniques that 
are anticipated to have a high impact in the target market segment. The Market Segment Personality Assessmentis 
derived from all six factors and their weights as determined in the Personality Assessment Helper. As with typical 
personality modeling, the factor with the highest weight is used as the base personality type for the target market 
segment, providing the preliminary guidance for message creation, while the other factors provide secondary 
support. For example, if during market segment analysis Extraversion has the highest weight, the Market Segment 
Personality Assessment will categorize the target market segment as Extraverted. If the Personality Assessment 
Helper also indicated moderate levels of Agreeableness, that is included in the profile as a secondary type. During 
message generation, theMarket Segment Personality Assessmentprovides high-confidence suggestions for 
marketeers to use self-interest appeals and story narratives, with lower-confidence suggestions to use a counter 
example appeal type (which is linked to Agreeableness). At any point, users can return to the Personality 
Assessment Helper to make adjustments, which, in turn,update the Market Segment Personality Assessment and its 
message suggestions, ensuring marketeers have support for iterativecampaign planning. The combination of in-
workflow support for behavior and motivation exploration and message construction complimented by guidance 
from an optional helper supports both expert and novice marketeers.PASTcan simultaneously provide low-level 
guidance for experts who feel confident in their understanding of target market segment analysis and personality 
theories without changing their existing workflow, as well as more robust support for novices who can step outside 
the workflow to receive more in-depth personality model-based guidance.This ensures that all potential users can 
more rigorously analyze target market segments with regard to cultural impacts based on social science theories of 
personality across cultures.
5. Conclusion
Successful marketeers are required to accurately understand target market segments to determine the most 
effective ways to reach them within the context of the market segment’s larger cultural identity and individual group 
motivations. Further, they must complete this analysis and determine potentially viable appeals while mitigating 
potential cross-cultural biases, often solely, using observation-based methods. Leveraging personality models 
provides an effective means to achieve these goals.By creating a framework of personality factors which highlights 
scientifically-vetted, culturally-sensitive factors, marketeers increase their understanding of a market segment’s 
mental state and underlying motivations, and therefore can improve the effectiveness of persuasive messages
targeting that market. PAST supports both novice and expert marketeers during the market segment analysis 
process, combining existing observational methods for determining audience behaviors and motivations with 
academic insight to establish a standard personality framework that provides individual target market segment
personality profiles based on universal traits. PAST supports effective message creation by mapping the target 
market segment personality profile to appeals, techniques, and dissemination strategies that maximize message 
impact based on applying what will most resonate with the market segment’s characteristics. Each part of PAST 
within the marketing workflow leverages relevant literature from academia to enable marketeers to effectively 
conduct cross-cultural analyses in dynamic operational environments while mitigating potential biases. At the time 
of writing, we are implementing PAST in software and will be able to report on preliminary user studies in a future 
publication.
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